Forging

largely be obviated by filling the pipe with some soft material,
sand, lead, etc., before bending ; the second difficulty can be reduceAfr
magnitude by the provision of suitable jigs on which the pipes can be
bent, but  great skill is required neverthe-
less.   Punching is used as a means of form-
ing holes in forgings and  consists  simply
in driving a punch of the proper shape into
the heated work while the latter is supported                 FIG. 65.

on a block that has in it a hole slightly larger

than that being punched. The punch is tapered and is not driven
through entirely from one side since this would produce a tapered hole
and a distorted plate as shown at a, Fig. 67 ; instead the punch is driven
about two-thirds through and the work
is then turned over and the punch driven \
through from the other side, thus pro-
ducing a fairly parallel hole and avoiding
distortion of the plate as shown at b.
Cutting out is the process of removing

pieces of metal from a billet by means of a chisel so as to shape it as
required. Chisels for hand use are commonly made with a bevelled
edge as shown at a, Fig. 68, but for power hammer work they usually
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are shaped as shown at b. For cutting out the corners of recesses chisels
are often made L-shaped. Cutting out, like punching, is usually started
from one side of the work and finished from the other side. Welding,
when done in the forge, consists in heating the
parts to be welded up to the welding temperature,
which is a good deal higher than ordinary forg-
ing temperatures, and then hammering them
together so that the crystal grains of the one are             FIG. 68.

united to those of the other. To get a good
weld the surfaces of the joint must be clean and free from scale, and to
ensure this a flux is generally used ; its function is to lower the melting
point of the scale so that the latter may be squeezed out of the joint when
the parts are hammered together. Common sand, borax, and a mixture
of borax and sal-ammoniac in the proportion of 4 to 1, are the most
common fluxes and these are sprinkled on the faces to be joined just
before the parts are hammered. The flux is fused by the heat of the
metal and forms a liquid covering for the faces being joined ; as the
parts are hammered together this covering, together with any dirt or